Clustered protocadherins and neuronal diversity.
Neuronal diversity is a fundamental requirement for complex neuronal networks and brain function. The clustered protocadherin (Pcdh) family possesses several characteristic features that are important for the molecular basis of neuronal diversity. Clustered Pcdhs are expressed predominantly in the central nervous system, in neurites, growth cones, and synapses. They consist of about 60 isoforms, and their expression is stochastically and combinatorially regulated in individual neurons. The multiple clustered Pcdhs expressed in individual neurons form heteromultimeric protein complexes that exhibit homophilic adhesion properties. Theoretically, the clustered Pcdhs could generate more than 3×10(10) possible variations in each neuron and 12,720 types of cis-tetramers per neuron. The clustered Pcdhs are important for normal neuronal development. The clustered Pcdh genes have also attracted attention as a target for epigenetic regulation.